Re:Niger's Delta vulnerability to river floods due to sea level rise by Z. N. Musa et al.
"In order to calculate the CV SLR I for the 450km of the Niger delta coast, 54 coastal segments are considered. The segment division is based primarily on three main elements; elevation (fig. 2); change in slope (fig. 3) ; and the presence of large estuaries. The segments are represented in fig.4 . The sizes of the segments differ from one another in length, however on average the segment width is 4km inland.
For each coastal segment, the exposure, susceptibility and resilience indicators are calculated and ranked. The range of results for the Niger delta coastal segments are normalized using equation 4 and classified into five vulnerability classes (very low, low, moderate, high and very high) based on percentile ranges. Accordingly, the calculated results for the Niger delta gives the following ranges of vulnerability: 0.0-0.02 ('very low'), 0.02-0.04 ('low'), 0.04-0.09 ('medium'), 0.09-0.13 ('high'), and 0.13-1.0 ('very high'). As an example of the indicator ranking for the Niger delta coast segments 1-4, 52 and 54 are selected to be presented, as shown in table 5. The most vulnerable segment, number 52 has a low slope (<1%), low topography (3-5m), estuaries, very high hydraulic conductivity (>81m/day), very high population density (>800 people/km 2 ), and settlements within 100-200m of the coast. These attributes have thus made it highly vulnerable to SLR. On the other hand, the least vulnerable segment, number 1, has a high slope (>4%), a topography higher than 10m, is uninhabited with no coastal infrastructure, and a very low hydraulic conductivity (0-12m/day). These attributes give it a very low vulnerability to SLR. (Segment count is from left to right). Figure 5 shows a plot of the calculated CV SLR I for the Niger delta coastal segments. Analysing the results it is seen that, 42.6% of the coastline has 'very low' to 'low' vulnerability, 18.5 % has 'moderate' vulnerability, while 40.8% have 'high' to 'very high' vulnerability; which is shown in figure 6.
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In figure 6 , that the eastern end of the Niger delta (from Bonny to the southern end of Opobo (made up of six coastal segments: 49-54), is the longest stretch with very high vulnerability to SLR. As shown in the case of segment 52, such areas with 'high' to 'very high' vulnerability are characterized by: 'very low' to 'low' slopes, 'very low' to 'low' topography, 'high' to 'very high' mean wave heights, unconfined aquifers, presence of coastal infrastructure and 'high' population density, etc. These variables represent physical coastal properties, human influence, and social properties. The presence of human influence variables like coastal infrastructure and high population density, increase the probability of damage to lives and property when a disaster occurs. The combination of these properties has made the coastal segments highly vulnerable to SLR. The coastal segments classified as highly vulnerable to SLR will require mitigation measures to be applied against SLR. The advantages of using a method such as CV SLR I is the fact that it takes into account existing social structures (in terms of favourable places to live/ invest in infrastructure) and shows the level of vulnerability of choice areas. For example the ranking of segments 1 and 2 for physical variables (1-7 in tables 2) are similar but their vulnerabilities are very different (see table 5), since in the CV SLR I method human influence variables differentiate between the vulnerabilities of the two segments. While segment 1 has a 'very low' vulnerability, segment 2 has a 'high' vulnerability due to its high population density and presence of many settlements along the coast. If the CVI calculation was based on physical factors only, both segments will have similar vulnerability and segment 2 will be given a 'very low' vulnerability ranking (consequently, it will not be included in any adaptation plan). The CV SLR I however, requires a wide range of data collection for the physical, social, and human influence factors which might not be readily available. Moreover different variables might be available in countries within the same region, making comparison difficult. "
Comment

3:
However some definitions and delineation between vulnerability/susceptibility/resilience would be helpful for a better understanding of the methods used. Authors' answer: The definition for vulnerability as used in this study is the one from page 5213, lines 3-15 of the discussion paper. The definition relates the vulnerability of an area with its susceptibility and resilience; which are further defined in lines 16-20 on page 5221. However if the reviewer finds these definitions inadequate, we will appreciate any advice and/ or references from the reviewer that can better explain the concepts and we will gladly improve the definitions, as long as they are pertaining the notions we have worked with.
Comment 4: Please check the numbers of the equations (Eq. 4 is numbered twice).
Authors' answer: Thank you for the correction, the equation numbering will be corrected in the final paper. 
